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Navigation

For a decade and a half after the Civil
War, the enormous expense of that great
struggle precluded expenditures on naval de-
velopment. In 1881, Congress was prevailed
upon to furnish money to commence the
building of modern vessels for the American
fleet. The demand created by the navy re-
sulted in the development of steel manufac-
ture to a point at which the quality of the
American output was at least equal to any
steel, armor, or gun forgings obtainable
abroad. The reconstruction of the Spanish
navy began at about the same time as that
of the United States. The success of the
United States navy against Spain, in the
Spanish-American War, greatly popularized
the service, and its subsequent development
was rapid until 1901, when the U. S. navy
reached second rank, being inferior only to
that of Great Britain. In 1910 Germany
reached second place, and at the beginning
of the Great War in 1914, France had just
attained third place. Upon the outbreak of
the War in 1914 the German authorities con-
centrated on the completion of battleships
in a vain attempt to challenge Great Brit-
ain's enormous superiority in capital ships,
and it was not until 1918 that they began
to build submarines on a large scale. Under
the terms of the Armistice of November u,
1918, the Germans surrendered all their cap-
ital ships and a large number of submarines,
the others being destroyed.

Japan began in 1895 the construction of
battleships of the first class. After the war
with Russia, Japan built rapidly, ar.d became
fifth in naval power by 1914, and in 1922
was ranked third. The naval prestige of Rus-
sia received a blow in the war with Japan
from which it never recovered.

The gigantic two-ocean navy program
launched by the U. S. in 1941 included all
types of vessels and a great airplane force.
Although World War II proved the impor-
tance of a large air arm, it proved also the
importance of a combination of surface and
air arms, and the need for unified control and
close cooperation between them; for sea
transport, manpower, naval protection, sup-
ply and base facilities for aircraft are al]
essential. See NAVY OF THE UNITED STATES
for further treatment of Navies. See NAVAL
VESSELS, DEVELOPMENT OF; BATTLESHIP;
CRUISER; TORPEDO BOAT; GXJNS, NA-
VAL; SHIP'S COMPANY; SUBMARINES. Con-
sult Cooper's Naval History of the United
States; King's Warships of the World; Pro-

ceedings of the U. S. Naval Institute (Annap-
olis, monthly).

Navigation, the art of directing the course
of a vessel from port to port. The Phceni-
cians, Syrians, Carthaginians, Greeks, and
Romans conducted their voyages solely by
observations of the heavens, keeping as much
as possible to the coast; and little advance
was made over ancient methods of navigation
until the Middle Ages. In the Roman de la
Rose (late i3th century) occurs one of the
earliest descriptions of the compass, which,
probably borrowed originally from the Chi-
nese, w?s common among Arabian naviga-
tors, and was introduced to Europe by the
Irusaders. But it was not until the voyages
made by direction of Prince Henry of Portu-
gal, often styled 'the Navigator,' after 1418,
that navigation seems to have been scientif-
ically applied; and the instruments and sea
charts then constructed form the basis of the
maritime science of the present day.

An early invention was the cross staff. It
was employed for the determination of longi-
tude, by observation of the distance between
the moon and some star; and out of it grew
the fore staff and the back staff. In 1530
Gemma Frisius of Louvain devised the idea
of using watches in conjunction with instru-
mental observation; and the nautical quad-
rant in some form was thenceforth part of
every ship's furniture. In the early i6th cen-
tury there also came into use at sea the as-
trolabe for taking the altitude of the sun
and stars. Voyages were conducted at great
risk even as late as the iSth century, on ac-
count of the lack of instruments for the ex-
act determination of longitude. Mercator's
map of the world (1569) was of great assist-
ance to navigators, because on it compass
courses are shown as straight lines. Edward
Wright, a fellow of Caius CoUege, Cam-
bridge, discovered the true method of divid-
ing the meridian on the charts, and drew up
a table for the use of navigators, by which
latitude could be determined. He also devis-
ed a system of what were called sea rings,
from which compass variation, altitude of
the sun, and time of day could be determined
hi any place where the latitude was known.

About 1614 arithmetical as opposed to in-
strumental calculation was introduced, and
about 1620 trigonometry and logarithmic
tables were applied to the science of naviga-
tion. The modern science of navigation, how-
ever, begins with the invention of the sex-
tant in 1731, and the chronometer in 1738.